<i9)B*n*iw? (jp) 02) & fjfi 4# fft ^ (a) (umwmm&mm^ 

#$§2001 -21743 
(P2001-21743A) 

(43)^HB ¥JE£13^1/|26B (2001. 1.26) 

(51) IntCl. 7 HtMBB^- F I f-73-F*(##) 

G 0 2 B 6/122 G 0 2 B 6/12 A 2 H 0 4 7 



5fcif3jc »^©*7 OL (£ 11 K) 



(21)fflK#^ 


#«¥1 1-191373 


(71)fcHlgA 


000004226 








B*«««8§»5fc&*fc 


(22)ttsm 


¥*£11^7£ 6 B (1999.7.6) 












Btm mm 








*3^H5»f?tKgS»f?SHTB19#2^ B# 














a2mmm 


tern w 








JfOsCSBfrfSKErrTiHT B 19# 2 ^ B* 














(74)ttSA 


100087446 



















(54) mwa&mi mmmmryttem&MT/u x 



(57) [^#7] 

[RIB] &S»£#ftM0&IJ7-VW xtr&tt&^-v 
«r«t*-r 5 Z fc * g » £ t -5 *> © T?*» ■& „ 

Slit v-> 5A-r y ? )\<W*m% L & cd £ 0 




V 



1 

CIS** 2] Kfc^T. 
[»#*3 3 1 Kfcl^T. 

«Wr*n, ft^ft < 6 o T S : *»* t 

[»**s 3 »*b i -»*9U ©i*rn* i 

[B*#*6 3 1 -91**5 ©i^rn* 1 

±E^ffi&&±K^j£$nTi^ft&0&tr, W-j- 

*aK*tt##ttl§li8fflTOW x 0 
C^McD»«B/j:iJiM3 
[00 0 13 

[£W©JB-r*S*#»3 S iSfi^oDTO 

co o o 23 

[££3fc<7)Sffir3 -f hfeit/E-ma i 1 (DM 

3tfflSi£flS-C£>9. (DWDM) 
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So 

[0 0 0 33 ±E¥®ffl3fc»08&7W>U*, 

[0 0 0 43 c©ct?^PLCS7^;^-i:fe^T, 

[00053 sweiiifi^ficf^nso-e, as 

20 [00063 l^l, ifi^. 3txA-f xv&mmm&m 
*u &K'?i>&mLtz^£\ t ^ j ?wmtf$>z>o zom 

[0 0 0 7]fiS«ff)t^M<U fiSOT^lT?* 
[0 0 0 83 EM*i9iSK^ffl^/:^ryW *cd# 

[0 0 0 93 i5^^#ATS±EaS«#ttffl 
^ fttro^Tte, SISSY. Inoue, etal. , "A 
thermal silica — based wave 
guide grating multipiexe 
r". ElectronicsLett. , 33, p 
P. 1 94 5- 1 94 6. (1 9 9 7) . " i:ll<g 

[0 0 103 

50 ^^<t-r^i:VN-pF^M^fea 0 
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[0 0 1 1] £ tz, fig =j > b a— ;i/£/BWc-r A-f x 

[0012] *Ana, a«*«ff*«@»ifA-f7 

[00 13] 
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3f Lfc*><Z>X£>5 0 
[0 0 14] 

ir/w 7101 sr^ra-eab-So 
[ooi5] a«*«#3t«iHi»a{xy^^ ^loiB, 

S i Sfi 1 k, # 7*3fi£&/B2 k> S i 1 £g» 

*k>&5&* k<d& (i) -c#Ae>ftSo 

[0 0 16] 



^Dfi<5 = (K (AT/ 2) L 2 ) /4t b (1) 



Si, t b &> 'W^< 9 ^mzcomZ, Mi. 
[0 0 17] ;H^^;i/fi3©i0ilt 

[0 0 18] ±E§8*0><&K*»3IW\ ^y^Sffi (S 
i 1 i:^7 7iSB12 kX#f/S<*nxi^£fi) 
ir y ^ 3 #StSn, C <E> A>f ^ ? ;i/tR 3 <E>^ 

tzffojjlz J: o T. #«KJB2<Z>JE*r*. S/d«2»«KJB 
2©ftSS:1MttU Sfi^b£<£SJfi^£{b&titrr 

5Pt$,§o is*^ctoxJs*f*^ig<b*r*s& 

Jtfctl%Wz (Photo-elastic ef 

feet) k Lx*n£>nx^£o 

[0 0 19] " T\ Bragg 7-4 >?*m^ 



feS«*ftfiF5tRlHlKSxA-f 7 1 0 1 C^X, 

-f ^ 1 0 l (r^^^JC^/ki/u-^^ y^o+'tRfi^ 
3o>Jp:££.m8f^s 0 

[0 0 2 0] ^U-T^v^li. #«E8+KffiJtl!WKii 

v^©+'t«*iiott. (2) m^nSo 

[0 0 2 1 ] 4 J ^^S^ 0 =n e A (2) 

CldX. n e «. #«Mf<30Sia»JB*f*. Ate. ^U-t 1 
O^fyfC^^o /I o£ 1 5 5 0 nmkTSo Jfc 

(3) x#jte>ns 0 

[0 0 2 2] 



=A' /A - 1= (/?o+A>?)/^o-'l=A>?/^o 



(3) 



So 

[0 0 2 3] JS#a = E g £ (4) 

(5) lift ft. 
[0 0 24] 
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^0ia = 6dE s t s /L 2 

E s fi. s iSffi®ty^$ (l. 

t s li, S ia&Kloffs-efc*. 

[0 0 2 5] ±12^0 afc^ASfc&K&flfryW;** 

;v«30jf$t b it * (i) *fcfH(tx&s. 
^ofia^^fjsr^^Pb^. (6) x-£*&n 

[0 0 2 6] 



*9fiaKS*JST*;»Pb=4Eb<3 w b tb 3 /L 3 (6) 



[00 27] ^*)&o^ttfc?2>t)P b £, S iSft 
<D^P s k(7)F B Tc7)^^o0^i±^>i^^^fe^>c7)X\ /<<Y 

^ ^;u«3©ewb«rlHfi5"rs 0 #7x3»«gs 

Ji2tf>Jp£ (ftlOwm) tt. Si Sffi 1 <£>^£ ( l // 
m) trtt-<X+»/hSV>cDX, /f^^*«BJB2*r*3» 

»cco* (7) , * (8) wen 
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So 

[00 2 8] P b =Ps (7) 

w b = (E s t s 3 /Ebt b 3 ) w s (8) 

- Z T\ wbtt, *y ^CDffiX&So 

[0 0 2 9] fcJLLCcfcoX. SSftStt^ifit^St 
ftrS/W^ *;i/ffi3<D/^y— * k* ? X^ 

So 

[0 0 3 0] — IT, Bragg^l/-fO^ 
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10-601CT«t^i:t^o WSS?:, 1550 
nmkU ^Xco+MXSr. I^30mm, i4mm 

[003 1 ] t«I->7hi^o. oil 

nm/r-e&S^-e. A ,1—0. 66nmi:/^ (fig 
#0t^e> 6 O'CK^ftL/ck t 4»6i£:6#^:7 h 
"T^fiA/U^ 0. 66nmT^6) 0 Z.O)^>l>fc&(D 

-5 x l 0- 4 K*c3 o 

[0 0 3 2] ±mm&e *$-7tZ>tz®>\Z>&<gt^v)^ 

s: (3) t^. (4) ^^6. s immi omzizfo 
[oo 3 3] ^2 ti. si mm i (Dmzt. ^o&tco 

[0 0 3 4] Tf£c9^»£*T£-J&ffr*cA^ 

[0 0 3 5] 3(Db^fi^K=l. 5x 

1 O" 5 (1 /K) 

A-f ^ ^;^3©t>^$Eb= 1 . 7xlO H (P 
a) 

EI3te. S i 1 (DmtSt, /W * 9frmZV>W-Zh 

[0 0 3 6] A-f M 9JUm3<om $ te> S 

[0 0 3 7] ±82<Z>cJ:-5fc\ BK*ttff%«BK2BI^< 
^ X 1 0 1 C*3^T, SgCftfft5^y7 h A 

J*9)\sm3<D%3m(D^K)*mffi-tZ>Zt:\Z£^T, 7 

[0 0 3 8] A^*;M£3£^5rr£«^N ^ 

[0 0 3 9] $tz, mtiH<D±&(Djj\L *0)M^te?f 

u x^xmmi&m2(D<m£ k> ^a^ 9^m3<D^ 
[0040] z<dv-<< xk±*mvztz&b\z&, PLC 

«*K:«t*i:fctK:**<<t5 D Lfc^T, PLC# 
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[0 0 4 2] a*E^anto**^/hS<«:<bJ:d 
MVUZ&MTZZ i:^ja*&5T*fe-5o fck 

[0043] oiO¥ISK/:^^^H 

^mmm ifctt;w^^^fi©Mii, ise* k *s » s eg 

ft, fttftt< &oTl^^K-Cabfttf<fcV> 0 
[0 0 4 4] ±ESI*60y-CW\ A^^^;^I3^, Si 

^T^OK^y K#gm£ftTV^3fc#«g£j&5S i 
SSltSSSh, ±M9*7 y KfcA-Y ^ 9 J\sffi3 
ft^J:?(:lT^J:V\ ^/dj;, S iSSR, JbsE 

«fi±i:»j«Sftfc**glllt6 3 7i:, ite^T^/i 

**te#ft«lsI&3{7 f A*f x 1 0 2*3K-f0"eafe<5o 
[00 4 5] SS^«c#^(HlgS®7-VNW x 1 0 2 te. 
30 S im&4£, WDMffi7^^F2^ ftttffittt/B/f 
7^S9a, 9bh. Ai7 7 7>T A«S1 Oh. a}*? 
7 ■< Afiflfi Ilk, 7r-f^l2k, y 1 3 

a. 1 3 b^«n e 

C0046]H5tt, fiS*M»l5]KIrAV7l 
0 2£ffiJBSftTl^WDMfll7 -f^F2^t¥® 

[0047] WDMffl7^;u^F2t^ 7y;\yi^ 
-^F*ff (MZI) k. Bragg^lz-rO^kC 
^tStf?n, S i *«4±*rE353R/f^^*S»jftBS 
40 T-m&Ztltcy 4 ;^tfeS 0 WDMffl7^ 
^F2{i. S iSS4k, #iSK5k, 3dBC9^^ltt 
S«6a, 6bk. Bragg^l/-fr^7a, 
7bkm5 0 

[0 0 4 8] WDMffl7^f )V9 F 2X'li, m$£0)WiM* 
*f««*3t«:3B- h a^AW-TSk. BraggiSI 

[0 0 4 9] Bragg^l/-f ^^HSIlt 
* (2) TM6n5o ^U-f^m, S35#^ 
5^ ^0lSf$fiIISSttd n/dT- 1 x 10 ' 5 I:J:-d 



7 

T, 4»<L>2£-g#. &0. Oil nm/TC©»J^T">7 h 

[0 0 5 0] WDMffl7^U^F2t(i, 

3a^S i S«4£jf3f A*f p<*;l/«l 3 

btfWDMffl7 F 2 gcSP £ tl T I N <5 0 

[00 5 1] wdm^7 F2^ 

KkTflJjSfcSnTl^o o£ 9. *>Mg 13b^ 

[0 0 5 2] WDMffi7^^F2l:^t^ 

KHOJtJB*f2Mfctt, 0. 3%-C&9, SiSfi 
4 0)ffSli, 1. 0mmTrab£o WDMffl7^i. 

^7 7^/W n io, i i tffiRsnxvNio 

[0053] Bragg^l/-f^^7a, 7b(t 
ill 9 3 nm©UV l/-if i:7 

TflFSsnx^s,, uv is-wmm&mi*. 2 oh 

z> 20 OmJ/cmVp u 1 s eX&O. RaftT^pH 
tt> 2 0»PbTC&S o BraggM^ 154 

7. 1 5 nmtfcSo 

[0 0 5 4]«ffl8«i:LT, 0-6 OlCcoSffi^lS^ 

'C?jKStt, &0. 66nmy7ht^ 0 CI <7> :> 7 h £*ff 
flttSA-f ^ 9 friR 1 3 a. 1 3 bcEHf-f Xt*. AW ^ 

9)^m\ 3 i 3 b ko-t^x^sv^;:^— -e&3£ 
T£k. ^<7>Jp:£tb. -t©iw b ii, -5 £j|»e> 

tltZa 

[0 0 5 5] t b~0. 7 5 nm 
wb~ 4 n m 

±15-9" -f X<D/<>< S 9 3 a. 13b^\ 04C^ 

Tctdtr, 7^;^F2 (MZIfy^) k. SiSS 

®4<2>^M (WDMffl7^;V^F2^:K^I) Kte, 
A-f^yuffil 3 a(Z)IStrffi#«»Sn. 9^vV±M 
(WDMffi7^^F2Ci5W5S i*;K4kK*ttf> 

H) AM^^^fii 3 b©#i;sffi^gf$nt 

[0 0 5 6]igi:, f^SLfcaattftffJtjftBJSSif 3, 
1 0 2£, 0t©3g^Tlbf£U Br 

a g g ttficaSCft *«5£ Lfc. 
[00 57] 16li, 04. 0 5t;:^TH«0JK^ 
T> AW^^;l/fil3a, 1 3 b tt£ r/W ^ cr>^ 

[0 0 5 8] frfc, IkiRcD/itoC AW 1 3 

a. 13b *ftttft^«'&K:*5Wa:7 -f ;^F2 £oV> 
Tfc, Br a g g KS^fiSftff (t^fflSr - ^ *\ 0 
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6tr^$nTV^ 0 ±I5Kg}te, 05<E>tf— ha 

— bCDSK^iiJar^S^^^f/SL. ±IE»att, #- 

h a-*dc[)SBftfia-rs»^ca*ic-rso 

[0 0 5 9] 0 6 K^t* A-f ^ 13 a. 

[0 0 6 0] 0 7 li. +'C?«*©S««#tt<Z)ie**. 

±BE3li6flk tt*w;:oi>T*TB|-e&s« 
[00 6 1 ] 07t3^V>T. HAWU /W^^;HE1 3 
a, 1 3 bS#tSfA>f ^ 1 0 2»f£ffl£fi(Z>ffl«tt# 
/0 ttSri^U 3a. 13b^l 

[0062];W^^^fil3a, 1 3b$:tl^^f 
^Otlt Brag g&fifi, *t70. 0 1 1 nm/t 

a. 1 3 b £*T5JifeHSE0UT*te. 0-60t:T%^ 
*»fb*0. 1 nmJUTk/hSV^ Z <D&mz£ o T. 
±EST 2 WB $ ftf Co 

(^3OSISSW0 8ti. *»K<D®3©mEWC**S 
K&fe#^&0&SJ-rAW ^103 $:^tTMT'$) 

£0 So 

[00 6 3] fflftfcftffSfcaSBfflx/W * 1 0 3 tt. 
S iSfi±i:7y;N7xy^-fM (MZ I) Si?* 
;^=SrttST/w x-eabo, S i 1 4 k. #i£gg 
15k. 3dB0jfittg^l6a, 16bk. Br 
agg^U-f0^17a, 17bi:, 8Ki8fflA' 
77Sl8a, 18bfc, Aj77^fA«ai9i:, [B 
#7 t >f ASUS 2 Ofc, 7r-fA'2 1fc, /W^^^fi 
2 2 k£*rr*o 

[0 0 6 4] 1 0 3*1*5 

30 l^T. MZ 1 17 ;u^(E>S i 1 4 ©J^RS:, 0 8 
^^fJ:-5ir, 4 3 ^pP"Clffl< L. AW ^ 9fr&2 2 com 

AW**;P«2 2£. SiS^14coIEi;MlTfe 

So 

[0 0 6 5] ffl«*«#ft«0&3!7^W;* 1 0 3 Hi 

A2 1k8RSl8a, 1 8 b k 0^g^»o r k ifiV 
£3 e AW y 9 )VU2 2<D*$:$$>tf&^z k£cfc 

40 u^t>, aw^*>me2 2\z &z>m>j3fi*&mmz.& 

• 4Hk^#A&v>cfc5K?-<5:: 
[OO6 6]E^W0^7^«lt 8x8/im 
"C$>0. 37-^7 y KHCDtkJSW^M^. 0. 3%T* 
feO. SiSfil4©f Sii, 0. 5mmT*£>£ 0 * 

S i mW. 1 4CD^fiJco^'<X^. 3 0x3nmT'fe 
0. *ffl< Ltz&ftCDmit, 1. 5mmT*5. <fc*5, jS 
tRftI«i:j:oT, SiMH^^W^ 
tffl< LTfeSo 

[00 67] Bragg^U-fO^ 9 2®^% 
50 UV l^-^fk^ x-X^^^k^r^v^TfP 
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»Lfc. BraggiSSSlt 1 5 5 2. 5 2 nmi:L 

/Co 

[0068] mmmmt o'ccoummm*^ 

XZ>t. ^U-r- 4 y?<D t t>'C*WL&\t* #7 0. 6 6mm 
^;i/fi2 2©^>fX(^ ^0^$t b . ^©Bw b )&\ #: 

[0069] t 0. 3mm 

Wb~2. 5 mm 

±feiM XCO/W M 2£. SIIS1405S 

(Bragg^l/-7^>^SS(7)I) tr. ^{btt 
^3f#J-eSfi9£m£ 0 ^O^. 2 3t:TiS^^(5(?0 

[0 0 7 0] ^ElKfE® LfcrvW Ot 
O^^SjfFL. BraggM0»kMJ^l/; o ± 

0~6 0°CT:\ WL&mttfO. 1 nm&T£/h$^o 

So 

[007 1] fflfl^«#ft«[sIg&ffi7VW X 104ft 

Silg23i:, awg (7 \s-m>m&<f\s-7- 4 > 

^) !WDMffl7^V^F4t, A# -7 tJ;^&2 8 
tfJZt/? A35p°p2 9£, 77^/^304:, SiS^ffl 
8ffl^7XS3 1a, 3 1b£. /Wy^;bi3 2t, 
/>V ^ ^;l^tg3 2 £ S i ->tms? 'J^33a, 

3 3 b ^^%r^o 

[0 0 7 2] Ell 0tt. iUr*«#ftitH*If/<-f^ 
1 0 4^f$ntl^AWGiWDMffl7^;^F4 

[0073] AWGfWDMf 7^;i/^F4lt S iS 
«2 3JicZ)AWG (7l/-l8S^l/-fO^) 1*7 
•f^* S i*«23fc. AiB2;#«K2 4fc, 

^7y*8S2 5a, 25bt, 7M88/l/-f 
>r >^3$2 6 £*^~tZ>o 

[0074] AWGIWDM7^I/^F4I:^T, « 

So AWGSWDM7 F 4 >l o^iS 

&<DEyrmn c £te^ (9) ©HfiR^fe^o 
[0075] ^o = n c AL/m (9) 

ALJi, AWGl7^;v^F4i:i3W<53t(S« 
HT'&O. mtt, AWGS7 ^ F4 CfcttaacftT? 

[o o 7 6] * (9) ^*>, aw^iCYbrsi:, 

^y7Ft^:y^^ 0 AWG7-f;i/5'F4T^, 
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[0 0 7 7] ^u-t- y^^feiNT, fifiSffcc cfca 
S6*>7h^t«»t5i^ JCE*©J»*»i. i 

ft*. l/:^ot, »K#Ji#-f at. Ha*. aJEJHi, 
EEffifc&So Lt^U AWG7^;u*F4<£*§^f;:(i > 
JC^tr Jt^Jft***. &coS: (1 0) -c^sns3t»ttJa 

[0 0 7 8] SJf$S{tAn = p • a (10) 

pli. (Photoelastic 
10 coefficients. 3. 43xl0~ l2 Pa 

[oo7 9]*»ttMm flE«ic*3&<aptost. m 

Jf^^itSn-r^o l/;^ot, AWG7^;^F4C^ 
v^T. fiI±^:J;^,tfiy7 h ^Stlt^i:, yta** 

[ 0 0 8 0 ] AW G 7 F 4 ^VT<0 

[00 8 1 ] a&KJ#RS\ Bl OKtkTJ:?^ 

[0082] o^0, B10 KSTSMSti, 7 

*5^Tte. 7 -f ;^F40M^UraV?fT^^ 
7 U-#M2 6 £;fctt£7 4 F 4c7)*I (S i mm 
2 3 (Dm) W2"CabO. 7 -f F 4 ££>tt SigW 
2ttu fi£*f3^te^5 7 -f ;P^cott«W 1 J:0 t®V^ L 

[0 0 8 3] J53£%m&f&<D?T<DV-'{ Xfi. 6x6// 
rru n 7-* -7* KK]©tfcB#f spilt*. 0. 3%> Si 
Sffi3(7)^:$ti, 0. 5mmi:l/; 0 AWG7^;^F 
Aft-WWJX (mm^TjkLtz&BQ)-*-* X) tt, 4 0 
x 1 5mmT\ 4 J *a5<^*ffl< Lfc^^^Jpiti, 8mmt 

(*tfw2ti5«»0»«) tt, j8*«aDX«T2inX 

^ [0 0 8 4] AWG7^HF4m S4EA ? tk«fM* 

XZ>j3%>±Z<tjLZ>(D-Q^ r/W X 1 0 4 fcA-f ^ 
«3 2^<DSIJ«l«*«*i:-5^riEtt#*)-6. Ifc^oT, 
±SBH*Sffyc«. PLClfi4:AV^^;i'S3 2i:^ 
mm<D? 'J ->X3 3 a. 3 3bt»*a^ |HJ«#(Z>afc 

[0 0 8 5] ^ffi^i: IT 0-6 O1C<0&«««4% 
5^ ^^>^i. AWG7 F4C94 , 'il^Sti. JKr 0 . 66 
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[0 0 8 6] tb^ 0. 5mm 
wb~ 2 Omm 

±fe-^-< XcOA-Y ?;U«3 2£. AWG7^;^F4 

/W^*;MS3 2<Dmmm\t, ±I5^U-7^y 
?<Dm&£\Z^m&£ Ltz (^M^^;^3 2 0(W^ 

[0 0 8 7] mm^, fFSL/cT-VW^^. £g0-6 
0°C(Z)3Ei^-eK}fFL. AWG7^^F4©t«f© 

W^AWG7>f;^F4t(i, 0-6 0 rx^SSfb^ 
0. 1 nmUTt'iMXfr-itzo ZCOf^^iZj: oT. ±15 

[0088] ±iensEWi-e«. mz i £^u-tw 

i: ^a^W/cr / W X AWGS7 4 )U9 £\zML 
[0 0 8 9] Sfc, ±f5HSS#JT*te. S i^tgKoV^ 

[0090] o^o. ±&mmm\z£ti&. ^ygfr 

[0 0 9 1 ] Sfc, A^*;M£<9^3fffi£^iRir&;: 

[0 0 9 2] g:fc, S&££teA^7?;W«<9ftm£a 
-f * * J: * 7 t -f a'^^cd^S^/Jn $ < 

[0 0 9 3] 

[0Mc?)fgifi*:ISW] 

[0 1 ] *&w<Dm i o^ss^jTfe^sg^ft^&iHi 
sggjx/W 7101 ^tgiti)§ e 

[02] S iSSl^f^t, ^ 9ffi:£CDg^J^££^1rf^- 



(7) 4$$J2 0 0 1 -2 1 7 4 3 
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[03] S ig®l£>^££. ^W^^;v^3c7)^:$^ 

[04] *»M©*2©*««"C&sea«*«flF*jKig 
KifAW x i o 2 0-es>£o 
[0 5 ] ffi«*«ff jtftBKajx /^-f ^10 2 izmm s 

tlIV^WDMffl7^ ;i/*F 2£^T¥M0T£>3 t> 
[0 6] 04, 0 5C^THS6^J^*3Vm:. 
fil3a, 13b#tfAM7(DX^i7h;i/ (M^S 

[07] *&&&<Dumfcft&<Dti£%:*, ±izmm&\. 

[08] *«MO*3c©SI*«^fe*iaft*«#3fe«I5| 
»If/W 7 10 3 ^TWHT^?), 

[0 9] *&w<Dm4<Dmmmx&zummi&ftybWL® 
[010] ja«*«#3t«0BaiT f /^>f 7 i o 4 iz 

0*cab^>o 
1 -S iifc 

3- /W-**/H8. 

4- S 

5 ■ -^£8. 

6a. 6b-3dB(7)^tte^ 

7a. 7b-Bragg^l/-f^y^ 

8-S i*«Ji(JDS35***B8K:«fcoT«fiRanfcPL 

30 9 a, 9 b-»tt*i3fi/a;*f^*tE. 
1 0-A*7 7^fAM, 
1 1 • -ftjjy 7 4 ASPffi. 
1 

13 a. 13 b-^W 

1 4-S i 
1 

16 a. 16b-3dB©^ttlS^8, 
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